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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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2a)D This action is FINAL. 2b)(3 This action is non-final. 
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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 12-19 is/are rejected. 
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Application Papers 
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DETAILED ACTION 

This Office Action is in response to an Election filed on 8/19/2004. 

Currently claims 12-19 are pending and claims 1-11 have been withdrawn from 

i 

consideration. 

Election/Restrictions 

1 . Claims 1 -1 1 have been withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected method of forming a semiconductor, there 
being no allowable generic or linking claim. Election was made without traverse in the 
reply filed on 8/19/2004. 

Specification 

2. The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting 
any errors of which applicant may become aware in the specification. 

Claim Objections 

3. Claims 15 is objected to because of the following informalities: "°A" should be 
"A". Appropriate correction is required. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 12-19 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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6. Claims 12 and 19 recite the limitation "the interlayer dielectric" in lines 5 and 2, 
respectively. There is insufficient antecedent basis for this limitation in the claims. 

For the purpose of examination on the merits, the examiner has interpreted the 
interlayer dielectric to be located over the gate structure. Support for this interpretation 
is taken from Applicant's drawings. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. Claims 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Alluri etal. (U.S. Patent No. 6,51 8,070 filed 5/17/2000) in view of Cheung (U.S. Patent 
No. 5,693,566 patented 12/2/1997). 

Alluri shows the device substantially as claimed in Figs. 2-3 and corresponding 
text as: a transistor having gate structure (27) over a substrate (20) with a gate dielectric 
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layer (26) therebetween (Fig. 2) (col. 2, lines 12-28); and a silicon-rich silicon oxide 
layer (32), on an upper surface of the interlayer dielectric (29) (Fig. 3) (col. 2, lines 12- 
45) (claim 12). Alluri teaches that the silicon-rich silicon oxide layer has a thickness of 
400A to 600A (col. 2, lines 29-45) (claim 15). 

Alluri lacks anticipation only in not explicitly teaching that: 1) the silicon-rich 
silicon oxide layer, has a refractive index (R.I.) greater than 1 .6, on an upper surface of 
the interlayer dielectric (claim 12); 2)the silicon-rich silicon oxide layer has a R.I. greater 
than 1 .7 (claim 1 3); 3)the silicon-rich silicon oxide layer has a R.I. of 1 .7 to 2.0 (claim 
14); 

Cheung teaches the formation of silicon-rich silicon oxide having a refractive 
index of greater than 1 .6, used as a liner to shield devices from moisture (col. 3, lines 
17-30). As Cheung explains, an increase in silicon in a silicon oxide layer causes the 
index of refraction to increase as well. The index of refraction is 1 .46 to 1 .5, (col. 3, 
lines 30-33). Generally, Cheung teaches that in order for the silicon-rich silicon oxide 
layer to be reliable, the index of refraction should be higher than 1 .6, (col. 3, lines 33- 
38). The increased reliability ensures that the underlying devices are optimally shielded 
from moisture. 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to modify the device shown in Alluri, by implementing the process 
of forming a silicon-rich silicon oxide with a refractive index greater than 1 .6 (which also 
includes the index of refraction being greater than 1 .7 or being in the range of 1 .7-2.0) 
as taught by Cheung, with the motivation that the silicon-rich silicon oxide has a 
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refractive index greater than 1 .6, it will shield the device from moisture and prevent the 
unintentional oxidation of underlying elements. 

10. Claims 16-19 rejected under 35 U.S.C. 103(a) as being unpatentable over Alluri 
et al. (U.S. Patent No. 6,518,070 filed 5/17/2000) in view of Cheung (U.S. Patent No. 
5,693,566 patented 12/2/1997) as applied to claim 12 above, and further in view of 
Weimer (U.S. Patent No. 6, 559,007 filed 4/6/2000) and Wolf et al. ( pg. 398 copyright 
1986). 

Alluri and Cheung show the method substantially as claimed and as described in 
the preceding paragraphs. Additionally, Alluri teaches a generalized process to protect a 
transistor structure in a memory device. 

Alluri and Cheung lack anticipation only in not explicitly teaching that: 1) the gate 
structure comprises: a tunnel oxide as the gate dielectric layer on the substrate; a 
floating gate electrode on the tunnel oxide; an interpoly dielectric comprising an 
oxide/nitride/oxide (ONO) stack on the floating gate; and a control gate electrode on the 
interpoly dielectric (claim 16); 2) silicon oxide spacers are formed on side surfaces of 
the gate structure (claim 1 7); and 3) a layer of silicon nitride is formed on an upper 
surface of the gate structure and on the silicon oxide sidewall spacers (claim 18); 3) the 
interlayer dielectric comprises a boron-phosphorus-doped silicate glass (BPSG) (claim 
19). 

Weimer teaches in Fig. 2 a similar semiconductor device that has the following 
features: a tunnel oxide (30) as the gate dielectric layer on the substrate(20)(col. 4 lines 
3-20); a floating gate electrode (50) on the tunnel oxide (col. 4, line 62- col. 5, line 5); an 
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interpoly dielectric comprising an oxide/nitride/oxide (ONO) stack (60)on the floating 
gate (col. 5, lines 6-15); and a control gate electrode (70) on the interpoly dielectric (col. 
5 .lines 16-23) (claim 16). Weimer teaches in Fig. 2, that, insulating spacers (90a and b) 
are formed on side surfaces of the gate structure (silicon oxide is a known and widely 
used insulating material )(col. 5, lines 24-31) (claim 17). Weimer teaches in Fig. 2 that, a 
layer of silicon nitride (92) is formed on an upper surface of the gate structure and on 
the silicon oxide sidewall spacers (col. 5, lines 32-54)(claim 18); Weimer also teaches 
that the interlayer dielectric comprises a boron-phosphorus-doped silicate glass (BPSG) 
(94)(col. 6, lines 1-8)(claim 19). The gate structure in Weimer eliminates OH molecules 
from diffusing into the tunnel oxide causing degradation of data retention and to 
minimize finite soft error rates. 

It would have been obvious to one of ordinary skill in the art, at the time the 
invention was made, to modify the combination shown in Alluri and Cheung, by 
replacing the generic transistor structure of Alluri with the transistor structure of Weimer, 
with the motivation the silicon-rich silicon oxide layer will shield the transistor structure 
of Weimer from moisture and prevent the unintentional oxidation of underlying 
elements. 

Wolf teaches the formation of silicon oxide spacers used to prevent the gate and 
source/drain areas from being electrically connected (pg. 398, lines 5-7). 

It would be obvious to one of ordinary skill in the art, at the time the invention was 
made, for the insulating spacers in the method of Alluri and Cheung as modified by 
Weimer to be made of silicon oxide, with the motivation that, the silicon oxide spacers 
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will prevent the gate and source/drain areas from being electrically connected. 
Additionally, silicon oxide is a known and widely used insulating material that is utilized 
often in the production of sidewall spacers. 

Conclusion 

Any inquiry concerning this communication of earlier communications from the 
examiner should be directed to Walter L. Lindsay, Jr. whose telephone number is (571) 
272-1674. The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John F Niebling can be reached on (571) 272-1679. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Walter L. Lindsay, Jr. 
Examiner 
• Art Unit 2812 




